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ABSTRACT 
This paper presents a novel emotion recognition approach using electroencephalography (EEG) brainwave 
signals augmented with eye-tracking data in virtual reality (VR) to classify 4-quadrant circumplex model of 
emotions. 3600 videos are used as the stimuli to evoke user’s emotions (happy, angry, bored, calm) with a 
VR headset and a pair of earphones. EEG signals are recorded via a wearable EEG brain-computer 
interfacing (BCI) device and pupil diameter is collected also from a wearable portable eye-tracker. We 
extract 5 frequency bands which are Delta, Theta, Alpha, Beta, and Gamma from EEG data as well as 
obtaining pupil diameter from the eye-tracker as the chosen as the eye-related feature for this investigation. 
Support Vector Machine (SVM) with Radial Basis Function (RBF) kernel is used as the classifier. The best 
accuracies based on EEG brainwave signals and pupil diameter are 98.44% and 58.30% respectively. 
